The trial was conducted at Agronomic Research farm, University of Sargodha during spring growing season, 2015, to calibrate and evaluate CERES-Maize model for simulating the impact of different sowing time on maize crop. The experiment was laid out in split plot design having three replications, keeping planting dates (25 th Feb, 6 th Mar and 14 th Mar) in main plots and hybrids i.e. (DK-9108, DK-6525 and DK-6142) in the sub plots. The Calibration of CSM-CERES-Maize model showed the best possible closeness between simulated and observed days to flowering and physiological maturity, leaf area index (LAI), Total dry matter (TDM), and grain yield with % error of 4.0, -1.5, 0.41, 0.07, 0.14 and 0.3% , respectively, when maize hybrid H1 (DK-6142) was sown at firstsowing date (25th Feb). DSSAT,CERES-Maize model predicted the phenological traits like anthesis and maturity phase. Number of days to anthesis and maturity simulated by model were lesser to the observed values, where as, simulated grain yield was higher as compared to observed data for all the three cultivars. Model calculated the close similarity between experimental and computer-generated values for leaf area index.
INTRODUCTION
Maize being a versatile crop can be grown over a range of agro climatic zones i.e. in tropical, subtropical and temperate climate throughout the world. Climate change extend the potential growing season allowing early planting of crops in spring. Yield decreases due to elevation of temperature and shorter crop duration also yield decrease due to moisture stress in increasing temperature. So to get maximum yield of maize determination of proper sowing time and selection of appropriate variety is very important.
High temperatures accelerate plant development, reducing the length of growth periods necessary for optimum development of plant and grain. Yield losses due to terminal heat stress could be avoided through simply changing planting dates and maize varietal types [1] (Harrison,2011) .Performance of spring planted maize can be improved by reducing the damaging effects of low temperature upon early growth and of high temperature on pollination and grain filling by early plantation of short duration varieties that are tolerant to low or high temperature [2] (Afzaletal ,.20l2).Accurate selection of planting time does not disturb production budget, but definitely will affect yield and consequently, farmer's profit [3] (Forsthoferet al,. 2006). Each hybrid has an optimum sowing time; more the deviation from this optimum (early or late sowing), the more will be the yield loss [4] , [5] In latest decades, crop modeling has developed as state-of the art research tool and an important constituent of agriculture related decision support systems [9] (Stephens and Middleton. 2002) . Crop models offer a means of estimating potential sources for variations in yield over time within a given site [10] ( Keating and McCown.2001 ). Modeling techniques have also proved supportive in decision making procedures Cropping system model (CSM), computer based software, is an important research tool to examine the effects of more complex and ultimate management decision in crop production.The CSM-CERES -Maize has been recognized as a useful mean to examine the possible impacts of climate change on crop production [11] , [12] , [13] CERES-Maize is a process-orientedmodel, which has the potential to predict phenology, growth and yield under various environmental conditions. Daily climatic observations (max. temperature, min. temperature, precipitation), site information (latitude, longitude, altitude, soil physical, chemical and morphological properties), crop management information regarding tillage, plant population, seed rate, sowing depth, application of irrigation, fertilizers and a set of genetic coefficients' that describes hybrids in terms of development and kernel biomass are required to run the model. Calibration as well as evaluation of model was done with the field data collected from the trial during 2014, with best treatment for calibration and for genetic coefficient calculation but the evaluation of the model was assessed by using the independent set of data recorded. Precision of the model was assessed by comparing the model-simulated data with the observed data [14] (Hoogenboom et al,2010).
B. Model Calibration
In calibration, different model parameters were adjusted according to climaticconditions of Sargodha, Pakistan. Genetic coefficients of local hybrids were also determined for model calibration. The model was run and calibrated by using collected data against the best performing treatments in the field.
C. Model Evaluation
The model-simulated data were compared with recorded data during the year 2014 for evaluation of model's accuracy. Furthermore, actual and simulated values were compared. Simulation performance was checked by computing different statistic indices.
II. RESULTS AND DISCUSSION

A. Model calibration
It is a processing of adjusting some model parameters to the local conditions. It is necessary to get genetic coefficient for new cultivars in modeling studies. So genetic coefficient for under study cultivars were estimated in calibration process. The model was calibrated with data collected during the crop season against treatments, performed best in field. Cultivar coefficients were determined successfully using standard procedure and are presented in table 1-3. Model successfully simulated phenology, growth, grain yield during calibration process for all maize hybrids. Calibration results showed that model predicted days to flowering and days to maturity accurately.
There was only 2, 1 and 3 days difference between observed and simulated days to maturity in case of maize hybrid DK-6142, DK-6525 and DK-9108 respectively. Maximum leaf area index was simulated with error % of 0.7, -2.9, 1.5, and -1.9 for maize hybrids DK-6142, DK-6525 and DK-9108 respectively. There was a good agreement between observed and simulated grain yield for hybrids DK-6142, DK-6525 and DK-9108 with error of 3.0 1.6 and 3.1%, respectively. The calibration of crop biomass was also well simulated for hybrids DK-6142, DK-6525 and DK-9108 with error % of 3.22, 9.79, and 6.42%respectively. Plant Height was also well simulated for hybrids DK-6142, DK-6525 and DK-9108 with error % of 2.17, 9.25 and 3.03, respectively (Table 4) . Table 2 . Genetic coefficient of DK-6525 
E. Days to maturity.
A very good prediction for number of days to maturity was given by the model. In both sowing dates, simulated and observed days to maturity was in close agreement with each other. Average error, -2.0% and 1% were recorded in 6 th March and 14 th Mar sowing respectively. Model predicted days to maturity were less than the observed days for all hybrids i.e. Dk-6142, DK- 
III. CONCLUSION
The CSM-CERES-Maize model predicted phenology, growth and yield of different maize hybrids at varying sowing dates with reasonable accuracy. It may be concluded from this study that sowing date (25 th Feb) and Maize hybrid (DK-6142) is best for achieving higher yield under semiarid conditions of Sargodha.
